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Five-Year Review Summary Form 
  

SITE IDENTIFICATION 
Site name (from WasteLAN):  Des Moines TCE Site 
EPA ID (from WasteLAN):  IAD980687933 
Region:  7 State:  IA City/County:  Des Moines / Polk 

SITE STATUS 
NPL status:  : Final  G Deleted G Other (specify)  
Remediation status (choose all that apply):  G Under Construction  X Operating  G Complete 
Multiple OUs?*  : YES  G NO Construction completion date:  _09_ / _21_ / _1998_ 
Has site been put into reuse?  G YES  : NO 

REVIEW STATUS 
Lead agency:  : EPA  G State  G Tribe  G Other Federal Agency  ______________________ 
Author name:  Genise Luecke 
Author title:  Site Manager Author affiliation:  Black & Veatch 
Review period:**  _08 / _26_ / _2002_  to  _12 / _31_ / _2002_ 
Date(s) of site inspection:   10/21/2002 and 10/22/2002 
Type of review: 

: Post-SARA G Pre-SARA    G NPL-Removal only 
G Non-NPL Remedial Action Site    G NPL State/Tribe-lead 
G Regional Discretion 

Review number:  G 1 (first)  G  2 (second)  : 3 (third)  G Other (specify) __________ 
Triggering action:  
: Actual RA Onsite Construction at OU #_1___ G Actual RA Start at OU#____ 
G Construction Completion     G Previous Five-Year Review Report 
G Other (specify)  
Triggering action date (from WasteLAN):  _12_ / _31  /  1987 
Due date (five years after triggering action date):   12 / 31 / 2002 

* [“OU” refers to operable unit.] 
** [Review period should correspond to the actual start and end dates of the Five-Year Review in 
WasteLAN.] 
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Five-Year Review Summary Form, cont’d. 
 
Issues / Recommendations and Follow-up Actions: 
 
Issues Recommendations and Follow-up Actions 
Evidence of cracks and subsidences was 
observed in the asphalt cap. 
 

The PRPs should continue ongoing 
maintenance to the cap to repair cracks and 
subsidences as they occur. 

Evidence of coating peeling and insulation 
falling was observed in the buildings as 
well as cracks in the floor. 

The PRPs should continue the building 
maintenance program and expand it to 
include filling cracks. 

Evidence of weeds encroaching along the 
southern edge of the asphalt cap near the 
South Pond was observed. 

The PRPs need to control weed 
encroachment to maintain the integrity of 
the cap. 

No O&M manual was available for the 
groundwater extraction and treatment 
system, either onsite or with the PRPs. 

The PRPs should locate the O&M manual 
for the system or obtain a copy from 
USEPA.  Updates to the system including 
the NALCO feed system need to be 
included in the O&M manual. 

Mechanical failures of the air stripper have 
occurred in the past. 

Ongoing regular maintenance of the 
treatment system should continue to ensure 
quick identification of mechanical failures. 

Future construction of a roadway across the 
northern portion of the site will impact 
monitoring wells. 
 

USEPA should continue to coordinate with 
the City regarding their plans to construct a 
roadway across a portion of the site. 
 

Groundwater extraction system is pumping 
below designed extraction rates. 

Model the groundwater extraction system, 
determine reason for lower pumping rates 
and remedy. 

Deed restrictions required in the ROD have 
not been placed on the Dico property. 

Place deed restrictions and monitor land 
use. 

Weekly monitoring of the groundwater 
extraction treatment system appears to be 
excessive if the system remains unchanged. 

Monitoring requirements of the NPDES 
permit should be reviewed and evaluated to 
determine of less frequent monitoring is 
acceptable. 
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Five-Year Review Summary Form, cont’d. 

 
Protectiveness Statement(s):  

 
OU 1:  The remedy at OU 1, groundwater extraction and treatment, is expected to 
be protective of human health and the environment as currently operated.  Exposure 
pathways that could result in unacceptable risks are being controlled.  The remedial 
action objectives (RAOs) identified in the ROD are being achieved.  Specifically, 
the groundwater extraction and treatment system is successfully controlling 
migration of the plume and providing necessary protection of the public water 
supply.  Continued operation and maintenance of the groundwater extraction and 
treatment system and continued groundwater monitoring is necessary to ensure that 
the remedy continues to provide long-term protection. 
 
OUs 2/4:  The remedies at OU 2 and OU 4, building encapsulation and soil capping, 
are protective for industrial uses of the buildings and properties.  However, in order 
for the remedies to be protective in the long term, continued inspections, 
maintenance, and implementation of the institutional controls need to continue to 
ensure long-term protectiveness.  Analytical results of the sediment sample from the 
South Pond overflow indicate that contaminated sediments above cleanup levels are 
not migrating out of the pond. 
 
OU 3:  The no action alternative with groundwater monitoring for OU 3 is 
protective of human health and environment.  The remedy continues to meet the 
RAOs identified in the ROD.  Monitoring data indicates that the contaminant levels 
in the OU 3 groundwater have remained steady and are not migrating towards the 
Des Moines Water Works gallery.  Therefore, the OU 3 remedy continues to be 
protective.  However, continued groundwater monitoring is required to ensure that 
the remedy continues to provide long-term protection. 
  
Overall:  Because the remedial actions at all OUs are protective, the site is 
protective of human health and the environment. 
 

Other Comments: 
 
Overall, O&M of the groundwater extraction treatment system, buildings, and 
asphalt cap appeared to be adequate.   
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Executive Summary

The Des Moines TCE site in Des Moines, Iowa, consists of four operable units
(OUs).  The remedy at OU 1, the contaminated groundwater that threatened the Des
Moines public water supply, included installation of and operation of a groundwater
extraction and treatment system and groundwater monitoring.  The remedy at OU 3, the
North Plume, consists of groundwater monitoring.  The remedy at OUs 2 and 4 consisted
of installation of an asphalt cap, building encapsulation, removal of South Pond
sediments, and deed restrictions.  

The first five-year review of the remedies at the site was conducted in December
1992 and addressed the remedial action for OU 1.  The second five-year review was
conducted in December 1997, 5 years after construction completion of the groundwater
extraction and treatment system and addressed the remedies for all four OUs. 

The assessment of this, the third, five-year review found that the remedies continue
to be protective and were functioning as designed and in accordance with the Records of
Decisions (RODs).  The immediate threats have been addressed and the remedies remain
protective of human health and the environment.  Review of the analytical data indicate
that the OU 1 remedial action objectives (RAOs) identified in the ROD are being
achieved.  Specifically, the groundwater extraction and treatment system continues to
successfully control migration of the plume and provides the necessary protection of the
public water supply.  Continued operation and maintenance of the groundwater extraction
and treatment system and continued groundwater monitoring is necessary to ensure that
the remedy continues to provide long-term protection.

The remedies at OU 2 and OU 4, building encapsulation and soil capping, are
protective for industrial uses of the buildings and properties.  However, in order for the
remedies to be protective in the long term, continued inspections, maintenance, and
implementation of the institutional controls need to continue to ensure long-term
protectiveness.  Analytical results of the sediment sample from the South Pond overflow
indicate that contaminated sediments above the cleanup levels are not migrating out of
the pond.  

The no action alternative with groundwater monitoring for OU 3 is protective of
human health and environment.  The remedy continues to meet the RAOs identified in
the ROD.  Monitoring data indicates that the contaminant levels in the OU 3 groundwater
have remained steady and are not migrating towards the Des Moines Water Works
gallery.  Therefore, OU 3 continues to be protective.  However, continued groundwater
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monitoring is required to ensure that the remedy continues to provide long-term
protection.
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1.0  Introduction

The purpose of the five-year review is to determine whether the remedy at a site is
protective of human health and the environment.  The methods, findings, and conclusions
of the reviews are documented in Five-Year Review reports.  In addition, Five-Year
Review reports identify issues found during the review, if any, and identify
recommendations to address them.

The Agency is preparing this Five-Year Review report pursuant to the
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) §
121 and the National Contingency Plan (NCP).  CERCLA § 121 states:

If the President selects a remedial action that results in any hazardous
substances, pollutants, or contaminants remaining at the site, the President
shall review such remedial action no less often than each five years after
initiation of remedial action to assure that human health and the environment
are being protected by the remedial action being implemented.  In addition, if
upon such review it is the judgement of the President that action is appropriate
at such a site in accordance with section [104] or [106], the President shall
take or require such action.  The President shall report to Congress a list of
facilities for which such review is required, the results of such reviews, and any
actions taken as a result of such reviews.

The Agency interpreted this requirement further in the NCP; 40 CFR
§300.430(f)(4)(ii) states:

If a remedial action is selected that results in hazardous substances, pollutants,
or contaminants remaining at the site above levels that allow for unlimited use
and unrestricted exposure, the lead agency shall review such action no less
often than every five years after the initiation of the selected remedial action.

The U.S. Environmental Protection Agency (USEPA) Region VII has conducted a
five-year review of the remedial actions implemented at the Des Moines TCE site in Des
Moines, Iowa.  This review was conducted by a contractor, Black & Veatch Special
Projects Corp. (BVSPC), for the entire site from September 2002 through November
2002.  This report documents the results of the review.  A title search was conducted as
part of the five-year review, the results of which are included as Attachment 3.  The title
search was conducted to verify current ownership of the Dico property.
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This is the third five-year review for the site.  The first five-year review was
completed by USEPA Region VII in December 1992.  The triggering action for this
statutory review is the initiation of the Operable Unit (OU) 1 groundwater remediation in
late 1987.  The five-year review is required because hazardous substances, pollutants, or
contaminants remain at the site above levels that allow for unlimited use and unrestricted
exposure.
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2.0  Site Chronology

Table 2-1 presents a summary of the major site events and relevant dates in the site
chronology. 
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Table 2-1
Chronology of Site Events

Event Date

Volatile organic compounds (VOCs) including trichloroethene (TCE),
1,2-dichloroethene (1,2-DCE), and vinyl chloride were detected in the
city of Des Moines water supply. 

1975

Proposed for the National Priorities List (NPL). 12/30/1982

Final listing on the NPL. 09/08/1983

Remedial investigation (RI) completed. 12/1985

Feasibility study (FS) completed. 04/1986

Record of Decision (ROD) selecting remedy for OU 1 signed. 07/21/1986

Unilateral Administrative Order (UAO) issued to responsible party to
perform the remedial design and remedial action for the OU 1.

07/21/1986

OU 1 remedy implemented and placed into operation. 12/1987

Administrative Order on Consent (AOC) requiring an RI/FS for OU 2
entered into Federal Court.

08/08/1989

Record of Decision selecting remedy for OU 3 signed. 09/18/1992

The first Five-Year Review was conducted. 12/1992

OU 2 RI completed and approved by USEPA. 02/1993

OU 2/4 FS completed. 1994

Record of Decision selecting remedy for OU 2/4 signed. 12/13/1996

Unilateral Administrative Order issued to responsible party to conduct
removal action at OU 2 Buildings 1 through 5 and the Maintenance
Building.

03/04/1994

Unilateral Administrative Order issued to responsible party to conduct a
removal effort to addressing threats associated with OU 2/4 pesticide
contamination in soils.

06/14/1994

Administrative Order on Consent requiring a removal action at the South
Pond Area was entered into Federal Court.

12/07/1995

The second Five-Year Review was conducted. 12/29/1997
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3.0  Background

The Des Moines TCE site is located in the south-central portion of the city of Des
Moines, Iowa, adjacent to the Raccoon River.  This section presents site background
information including descriptions of the site physical characteristics, land use, and past
response actions.

3.1  Physical Characteristics
The site includes a portion of the Des Moines Water Works facility, the Dico, Inc.

(Dico) property, the industrial area north of the Raccoon River, the Tuttle Street landfill
to the east, and the Frank DuPuydt woods to the south.   In all, the Des Moines TCE site
encompasses more than 200 acres and has been divided into four operable units by the
USEPA.  The site is located in an industrial area of the city of Des Moines alongside the
Raccoon River as shown on Figure 1 in Attachment 1.  The Dico property is in a heavy
industrial district.  The southern portion of the site is in the Raccoon River flood plain. 
The South Pond on the Dico property is a wetland.

3.2  Land and Resource Use
The Dico property has been used for a variety of industrial uses including a grey iron

foundry, a steel wheels manufacturing plant, chemical and herbicide distribution, and
pesticide formulation processes.  

The land use for the site is industrial.  The land use of the surrounding area is
support commercial.  The RAs selected for this site were based an industrial site use. 
However, a major redevelopment project in the River Point West area adjacent to the east
of the Dico property, may alter future land use in the area.  At this time it is uncertain
whether the Dico property will be redeveloped.  If redevelopment plans include uses
other than industrial for the Dico property, then USEPA will need to be involved to
determine whether levels of contamination remaining at the site are protective for the
planned use.  The Dico property is currently fenced.  The majority of the property is
capped with an asphaltic cap.

The Des Moines Water Works, which supplies potable water to the city of Des
Moines,  is immediately across the Raccoon River from the Dico property.  The onsite
groundwater extraction system is designed to prevent contaminated water from entering
the Des Moines Water Works.  The dominant groundwater flow direction is toward the
Raccoon River.
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3.3  History of Contamination
Degreasers containing trichloroethene (TCE) were used onsite during the

manufacture of wheels and brakes.  The oily waste sludges were disposed of into a
drainage ditch on the Dico property and used as dust control on the parking lot.  These
waste disposal practices were discontinued in approximately 1979. 

In addition, bulk chemical storage and distribution occurred on the Dico property. 
Bulk quantities of various solvents were repackaged and distributed to commercial
clients in the 1950s and 1960s.  These solvents included perchloroethene, TCE, toluene,
xylene, and 1,1,1-trichloroethane.  The solvents were stored in large above ground
containers and packaged in 55-gallon drums for distribution.  A drum cleaning area was
located west of the production building.

From the mid-1950s through the early 1970s, pesticide and herbicide formulation
was conducted Buildings 1 through 5 and the Maintenance Building.  The resulting
technical grade pesticides and herbicides were then sold.  The primary formulation
activities were conducted in Buildings 2 and 3, while Buildings 4 and 5 were primarily
used for chemical and product storage.  

The major source of the groundwater contamination at OU 1 was the contaminated
subsurface soil.  Soil contamination had been detected into the saturated zone around 30
feet below ground surface.  The contaminants detected in the subsurface soils acting as a
source of the OU 1 groundwater contamination include TCE and 1,2-dichloroethene
(1,2-DCE).  The subsurface soil contamination was addressed under OU 2 remedies. 
Contaminants detected in the OU 1 groundwater include TCE; 1,2-DCE; vinyl chloride;
1,1-dichloroethene (1,1-DCE); chloroform; and 1,1,1-trichloroethane. This contamination
was addressed under OU 1 remedies.  The highest levels of soil contamination were
found in close proximity to the areas Dico used and handled solvents.  Table 3-1 lists the
maximum concentrations of the contaminants of concern detected at the site.

OU 2 was subdivided geographically into two operable units, roughly along the lines
of TCE handling areas and pesticide formulation areas.  One unit concerned the
subsurface soils acting as a source of the OU 1 groundwater contamination discussed
above.  The second unit consisted of surficial soils containing elevated levels of aldrin,
dieldrin, and lead.  The contaminated surface soils were covered with an asphalt cap in
1994.  The highest concentrations of aldrin and dieldrin were detected east, northwest,
and south of the Production Building and north of Building 1.  The highest
concentrations of lead were detected in the surface soils along the west side of the
Production Building.  The maximum concentrations of contaminants detected at OU 2 are
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listed in Table 3-1.  After further investigation, EPA found that the pesticides/metals
contamination extended over both operble units.  The two operable units were
recombined for purposes of the December 1996 ROD.
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Table 3-1
Main Hazardous Substances Detected at the Site

Operable
Unit

Media Contaminant Maximum Concentration

OU 1 Groundwater Trichloroethene 8,467 ug/L

1,2-Dichloroethene 2,000 ug/L

Vinyl chloride 95 ug/L

1,1-Dichloroethene 6 ug/L

Chloroform 7.3 ug/L

1,1,1-Trichloroethane 6 ug/L

OU 2 Surface Soils Aldrin 0.036 mg/kg

Dieldrin 7.9 mg/kg

Lead 4,880 mg/kg

Subsurface Soils Trichloroethene 55 mg/kg

1,2-Dichloroethene 130 mg/kg

OU 3 Groundwater Trichloroethene 100 ug/L

1,2-Dichloroethene 59 ug/L

Tetrachloroethene 350 ug/L

OU 4 Buildings/Concrete
Dust

Aldrin 7,680 mg/kg

Dieldrin 69.9 mg/kg

Chlordane 30.5 mg/kg

Dioxin 0.00623 mg/kg

Buildings/Insulation PCBs 29,000 mg/kg

Surface Soils Aldrin 10 mg/kg

Dieldrin 59 mg/kg

Chlordane 18.4 mg/kg
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The contaminants in the OU 3 groundwater include TCE, 1,2-DCE, and
tetrachloroethene (PCE).  The OU 3 contamination was initially discovered during
monitoring of the OU 1 groundwater remediation system.  The OU 3 groundwater
contamination was determined to be present at isolated locations with the OU 3 and no
specific sources were identified.  The maximum concentrations of contaminants detected
in the groundwater at OU 3 are listed in Table 3-1.

The primary contaminants detected in the OU 4 buildings (Buildings 1 through 5 and
the Maintenance Building) were aldrin dieldrin, chlordane, polychlorinated biphenyls
(PCBs), and dioxin.  The highest levels of aldrin, dieldrin, and chlordane were detected in
the concrete floor of the Maintenance Building.  Lower levels of these compounds were
detected in Buildings 2, 3 and 4.  Dioxin was detected in the concrete floor of Building 2. 
PCBs were detected in the insulation of Buildings 2, 3, 4, and 5 and the Maintenance
Building with the highest concentration being detected in Building 3.  The maximum
concentrations of contaminants detected in the buildings at OU 4 are listed in Table 3-1.

Contaminants detected in the surface soils at OU 4 were aldrin, dieldrin, and
chlordane.  The pesticides were detected above health-based cleanup levels in numerous
locations across OU 4.  Contaminants detected in the surface soils in the South Pond area
of OU 4 were aldrin, dieldrin, and chlordane.  These pesticides were detected in the
surface soils along the northwestern edge of the South Pond, sediment samples from the
South Pond, and in samples collected from the east drainage ditch.  The maximum
concentrations of contaminants detected in the surface soils at OU 4 are listed in
Table 3-1.

3.4  Initial Responses
       After VOCs, including TCE, 1,2-DCE, and vinyl chloride, were detected in the Des
Moines water supply in the mid-1970s, the Des Moines Water Works north infiltration
gallery was taken off line.  Extensive investigations were undertaken to identify the
sources of the contamination.  The site was proposed for the National Priorities List
(NPL) on December 30, 1982, and was finalized on the NPL on September 8, 1983.  An
RI/FS was completed for OU 1 in 1986 that addressed the groundwater contamination
present.  The groundwater remedial action was placed into operation in December 1987.

Several removal actions have occurred at the site to address the contamination in the
soils and buildings.  The removal action for the buildings addressed contamination
associated with various interior portions of the Dico Buildings 1 through 5 and the
Maintenance Building, and the former aldrin mixing tank, annex, and surrounding soils. 
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The removal action included cleaning the interior surfaces of the buildings, demolition
and disposal of the aldrin tank and annex structure, excavation and disposal of the soils
surrounding the aldrin tank, application of epoxy coatings to walls and a urethane coating
to the floors of the building, and securing the building insulation.  

The removal action for the soils included excavation and capping of contaminated
soil.  Soils from low-lying drainage areas were excavated and disposed of at an offsite
facility.  An asphaltic cap was constructed over the remaining contaminated soils at the
site. 

3.5  Basis for Taking Action
The main contaminants that have been released at the site in each media are listed in

Table 3-1.  In the mid 1970's, contaminated groundwater infiltrated the city's public water
supply by entering the Des Moines Water Works north infiltration gallery.  Levels of
TCE in the public water supply exceeded the safe drinking water standards (maximum
contaminant levels [MCLs]).  To protect the water supply, the affected portion of the
north gallery was shut down.  In addition, the OU1 groundwater extraction and treatment
system was installed to capture and treat the contaminated groundwater.

The remedial action selected for OU3, no action with continued groundwater
monitoring, was based on the results of the OU3 Remedial Investigation which showed
no identifiable contaminant sources in the area north of the Dico property.  Low levels of
contaminants were detected in some of the OU3 monitoring wells.  Because the north
gallery had been shut down and the OU1 extraction and treatment system was operating,
it was believed that groundwater from the OU3 area would not impact the public water
supply.  Therefore, a program of groundwater monitoring was selected for the OU3 area.

The cleanup actions taken for OU2 and OU4 were based on the release of
contaminants at levels above acceptable health risks for industrial exposures into onsite
soils and sediments.  Several onsite buildings contained contaminated dust which may
have been released into the environment via pedestrian and equipment traffic.  Elevated
levels of pesticides  and metals were detected in the shallow soils across OU2 and OU4. 
In addition, drainage areas including the South Pond and a ditch adjacent to the east of
the Dico property, contained pesticides at levels exceeding the established health-based
level.  To address the risks posed by contamination in OU2 and OU4, remedial actions
were selected to prevent exposures to the contaminated media.  Cleanup standards for
OU2 and OU4 were based on an industrial land use scenario.  For that reason, land use
restrictions were also a part of the remedy for OU2 and OU4.
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4.0  Remedial Actions

4.1  Operable Unit 1
Operable Unit 1 involves the volatile organic compound (VOC) contamination in the

groundwater that has threatened the Des Moines public water supply.  

4.1.1  Remedy Selection
The Record of Decision (ROD) for OU 1 of the Des Moines TCE site was signed on

July 21, 1986.  Remedial action objectives (RAOs) were developed as a result of data
collected during the RI to aid in development and screening of remedial alternatives to be
considered for the ROD.  The RAOs for OU 1 of the Des Moines TCE site were:

• Cost effectively provide a remedial alternative that effectively mitigates and
minimizes threats and provides adequate protection to the public health from
exposure to contaminated water provided by the Des Moines Water Works that
would be obtained through operation of the north gallery.

• Control the groundwater contaminant migration, and therefore, reduce the threat
to the public health by reducing the area where potential exposure could occur.

The major components of the OU 1 remedy include the following:
• Installation and operation of a groundwater extraction and treatment system

consisting of groundwater extraction wells and an air stripper.
• Groundwater monitoring of wells across the site.

4.1.2  Remedy Implementation
In a Unilateral Administrative Order (UAO) issued to Dico on  July 21, 1986, Dico

was ordered to perform the remedial design/remedial action (RD/RA).  The RD was
conducted in conformance with the ROD and the OU 1 RA construction was completed
in December 1987.

4.1.3 System Operations/ O&M
Operation and maintenance (O&M) of the system has been performed by Dico. 

O&M activities have included extraction well and treatment system maintenance and
monitoring. 

Monitoring has included periodic monitoring of the groundwater and surface water
in the Raccoon River and weekly monitoring of the air stripper influent and effluent. 
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Based on review of the annual Performance Evaluation Reports from January 1996
through December 1999 (Report Nos. 11, 12, 13, and 14), the air stripper has continued
to operate at an efficiency above the National Pollutant Discharge Elimination System
(NPDES) permit level of 96 percent except on two occasions.  For one week in 1996, the
air stripper efficiency dropped to 95 percent, but was again above 96 percent the next
week.  In 1997, the air stripper efficiency dropped substantially (to less than 50 percent)
for a 2-week period when there was a mechanical failure of the blower.  The stripper
efficiency returned to above 96 percent as soon as the air stripper blower was repaired. 
Figure 2-3 (provided in Attachment 2) from the Performance Evaluation Report No. 14
for the period from January 1999 through December 1999 shows concentrations of TCE,
1,2-DCE, and vinyl chloride in the air stripper influent since startup in December 1987. 
Figure 2-6 (provided in Attachment 2) from the Performance Evaluation Report No. 14
shows the air stripper efficiency since startup in December 1987.

As seen on Figure 2-3 (provided in Attachment 2), in June 1997 the TCE influent
concentration rebounded when the two extraction wells with the highest TCE
concentrations were temporarily shut down for repairs.  When these wells were restarted
(after an unspecified period of time), the TCE influent concentrations rebounded to levels
higher than before the shutdown.  While the concentrations of TCE are again declining,
they have not returned to their pre-1997 levels.  However, the rebound seen in the
groundwater extraction system influent concentrations after restarting the extraction
wells may indicate that pulsed pumping of the wells should be considered.

The groundwater extraction and treatment system continues to capture the TCE and
1,2-DCE contaminated groundwater plume as shown on Figures 2-12 and 2-13 (provided
in Attachment 2) from the Performance Evaluation Report No. 14.

An ongoing issue with the groundwater extraction system is the lower extraction
rates being obtained from the extraction wells.  The system was designed for an 
extraction  rate of 1,000 gallons per minute (gpm) to maintain the groundwater plume
containment.  The average groundwater extraction rate in 1999 was 600 gpm, well below
the design level.

Weekly monitoring of the groundwater treatment system for the NPDES permit has
continued since the system was installed in 1987.  Based on the data available, if the
system is not significantly changed, reducing the frequency of this sampling should be
considered.  However, if the system is significantly changed (i.e., an extraction well is
removed from service), the weekly monitoring should be continued for a period of time
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sufficient to ensure that the system is still operating as designed and that the NPDES
permitting requirements are being met. 

4.2  Operable Units 2 and 4 
Operable Unit 2 (originally referred to as the South Area Source Control) consists of

the Dico property and a portion of the Frank DePuydt woods.  OU 2 originated to address
the sources related to the groundwater contamination being addressed under OU 1.  OU 2
is characterized by VOC contamination in subsurface soils.  In 1989, an Administrative
Order on Consent (AOC) was signed by Dico for the performance of an RI/FS for OU 2. 
During the OU 2 RI, additional contaminants, primarily pesticides and herbicides, were
detected in OU 2 soils.  Following this discovery, OU 2 was subdivided to separately
address the issues and area related to the VOCs (now the revised OU 2) and the area
which involved the formulation of pesticides and herbicides (now OU 4).  

OU 4 has been defined to include the portions of the Dico property including
Buildings 1 through 5 and the Maintenance Building; soil and sediment associated with
the former aldrin tank and the South Pond area; and the area associated with completed
soil discing operations; and the low-lying area south and east of the Dico property up to
the railroad spurs owned by the Union Pacific Railroad. 

4.2.1  Remedy Selection
The ROD for OUs 2/4 of the Des Moines TCE site was signed on December 13,

1996.  RAOs were developed as a result of data collected during the OU 2 RI and the OU
4 RI to aid in development and screening of remedial alternatives to be considered for the
ROD.  The following general RAO for OUs 2/4 of the Des Moines TCE site was
identified:

• Maintain the buildings, asphalt cap, and South Pond area so that exposure
pathways continue to be controlled or minimized.  This will minimize risk for
both current and anticipated future industrial use of the site, and will protect
human health and the environment.

The following specific RAOs corresponding with the nature and extent of
contamination at the site and the associated findings of the baseline risk assessments
were developed:

• For the buildings, maintain the control of potential exposure pathways related to
contaminated materials in Buildings 1 through 5 and the Maintenance Building,
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and to protect human health and the environment during continued and future
industrial uses.

• For the soils, maintain the control of potential exposure pathways related to
contaminated soils and to protect human health and the environment during
continued and future industrial uses similar to the current industrial operations
and activities.

• For the South Pond Sediment, minimize the risks from potential exposure
pathways related to contaminated soils and to protect human health and the
environment during continued and future industrial uses similar to the current
industrial operations and activities.

The major components of the OUs 2/4 remedy include the following: 
• Continued maintenance as called for by the response actions.
• Land use restrictions to prevent residential development.
• Periodic seal coats applied to the asphalt cap.
• Sampling of soils at the South Pond discharge area during the CERCLA

periodic reviews.

4.2.2  Remedy Implementation
The selected remedy for OU 2 and OU 4 included O&M of the previous removal

actions involving Buildings 1 through 5 and the Maintenance Building, the asphalt cap
placed over a large area of surface contamination, and the drainage area known as the
South Pond Area.  The remedy also called for land use restrictions to maintain an
industrial use.  To date, the remedy has not been fully implemented.

Following signature of the ROD, USEPA issued notice letters to all of the PRPs to
initiate consent decree negotiations for implementation of the remedy.  All PRPs
responded except for Dico.  Since the owner of the property would not join the
negotiations, the scope of the consent decree was narrowed to a cash-out settlement. 
Since Dico was already performing the required O&M of the buildings and asphalt cap
pursuant to the 1994 UAOs, the most substantive components of the remedy were being
implemented.  Recently, USEPA has coordinated with Dico regarding a plan for
implementation of the remedy by proposing a comprehensive site-wide O&M plan. 
Discussions on this continue.

For all intent and purposes, the necessary O&M of the South Pond Area action has
been implemented.  Since the response action involved the excavation and offsite
disposal of soil, the only remaining O&M includes periodic monitoring to ensure that
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cleanup levels continue to be achieved at the outfall of the pond.  These monitoring
events can be conducted during the Five-Year Reviews for the site.  

To an extent, land use restrictions required by the ROD already exist by virtue of the
fact that the site is on Iowa’s Registry of Hazardous Waste Sites.  The registry includes a
provision whereby site use can not be changed without prior notification of the state.  The
Iowa Department of Natural Resources has filed a notice with the deed (dated February
25, 2002) that hazardous substances are present at the property and that long term
maintenance is required (see Attachment 3). 

4.2.3  System Operations/O&M
O&M of OUs 2 and 4 started in 1994 after the building removal action and

construction of the asphalt cap were completed.  O&M activities have been conducted by
Dico in accordance with the O&M plan dated June 14, 1994.  Required O&M activities
include employee awareness, monthly inspections, annual inspections and reporting to
USEPA, and collection and analysis of wipe samples every 2 years.  Results of the latest
wipe samples (collected in 1999) were not available.  Evidence, such as fresh tape and
paint, of past and ongoing maintenance to the building encapsulation system was
observed during the site inspection.  However, no evidence of the required monthly
inspections was available.
 
4.3  Operable Unit 3

Operable Unit 3 consists of groundwater VOC contamination north of the Dico
property and has been under investigation by USEPA for several years.  USEPA
conducted the OU3 remedial RI/FS and signed the OU 3 ROD on September 18, 1992.
Contaminant levels detected in OU 3 were significantly lower that contaminant levels
detected to the south on and around the Dico property.  Results of the OU 3 RI did not
indicate that any of the properties in the OU 3 area are a source of the contamination.

4.3.1  Remedy Selection
The ROD for OU 3 of the Des Moines TCE site was signed on September 18, 1992. 

RAOs were developed as a result of data collected during the OU 3 RI to aid in
development and screening of remedial alternatives to be considered for the ROD.  The
RAO for OU 3 of the Des Moines TCE site is to assure continued protection of the Des
Moines water supply.
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The ROD selected a limited action remedy consisting of continued groundwater
monitoring and acknowledged that the OU 1 remedy was capturing the contamination
from OU 3.

4.3.2  Remedy Implementation
The State of Iowa has been conducting groundwater monitoring of OU 3 under

agreement with USEPA signed December 14, 1993.  No discernable trends have been
identified in the VOC contamination on the OU 3 groundwater plume.  The Technical
Progress Report on Groundwater Monitoring conducted April 28, 2000, and July 26,
2001, concludes that there is no evidence of contamination from the North Plume (the
OU 3 groundwater contamination) migrating to the south/southwest towards the Des
Moines Water Works’ gallery system.

4.3.3  System Operations/O&M
O&M activities at OU 3 consist of annual groundwater monitoring.  The

groundwater monitoring activities are conducted by the State of Iowa.  As required, the
sampling results have been submitted to USEPA.
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5.0  Progress Since Last Five-Year Review

During the first five-year review, USEPA determined that the OU 1 groundwater
extraction and treatment system continued to effectively capture and treat contaminated
groundwater, and continued to protect the Des Moines public water supply.  USEPA also
determined that the OU 3 remedy remains protective as long as no additional releases of
TCE occur.  USEPA stated that the remedies for OU 2 and OU 4 continue to be
protective and that adequate maintenance had been provided.

USEPA recommended that the OU 1 groundwater extraction and treatment system
continue to operate and that monitoring and reporting activities continue.  USEPA
indicated that reduced monitoring would be considered and that a proposal should be
provided by the Dico.  A proposal has been received by USEPA and is currently being
evaluated.

The city of Des Moines notified USEPA of its plan to construct a roadway over the
norther portion of the Dico property.  USEPA recommended that any extractions wells
impacted by the construction be relocated in locations which will maintain adequate
plume capture.  USEPA recommended that the cap and underlying soils remain in place,
if possible, and any excavated soils be characterized and properly disposed of.  To date
the road has not been constructed on the Dico property; however, road construction had
reached the eastern boundaries of the Dico property at the time of the site inspection.

USEPA recommended that the OU 3 groundwater monitoring be continued. 
However, the USEPA recommended that the OU 3 monitoring scheme be evaluated and
modified as appropriate following the fall 1997 sampling event.  To date, no
modifications to the OU 3 groundwater monitoring have been made.

USEPA recommended that the O&M activities for OU 2 and OU 4 continue for the
three removal actions.  USEPA recommended that the land use restrictions called for by
the ROD be implemented.  Based on submittals from Titan Wheel (Dico’s parent
company), annual inspections of the buildings and caps have been completed as required
in the O&M plan although monthly inspections and wipe sampling required by the plan
have not.  To date, land use restrictions have not been added to the property deeds (see
Attachment 3, Title Search Results).
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6.0  Five-Year Review Process

6.1  Administrative Components
Members of Titan Wheel (Dico’s parent company) were notified of the initiation of

the five-year review in August 2002.  The Des Moines TCE site five-year review team
was led by Mary Peterson of USEPA, the Remedial Project Manager (RPM) for the site. 
The five-year review site inspection was conducted by USEPA’s contractor, BVSPC. 
The BVSPC team was lead by Genise Luecke, Site Manager, and included members from
the BVSPC staff with expertise in hydrology and the remedial action technologies
implemented at the site.

A schedule was developed for the five-year review extending through December 31,
2002, which included the following components:

• Community Involvement.
• Document Review.
• Data Review.
• Site Inspection.
• Site Interviews.
• Site Survey.
• Title Search.
• Five-Year Review Report Development and Review.  

6.2  Community Notification and Involvement
A fact sheet announcing the five-year review for the Des Moines TCE site was

developed in August 2002.  The fact sheet was made available on the USEPA’s web site
and a notice was published in the Des Moines Register on August 26, 2002.

6.3  Document Review
This five-year review consisted of a review of relevant documents including O&M

records and monitoring data for the site.  A complete list of documents reviewed as part
of the five-year review process is included in Attachment 4.  Applicable cleanup
standards, as listed in the three RODs for the site, were reviewed.  The results of this
review are listed in Attachment 5.
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6.4  Data Review

6.4.1  Operable Unit 1 Monitoring
OU 1 monitoring has been conducted since 1987.  OU 1 monitoring includes

sampling of groundwater, air stripper influent and effluent, the north infiltration gallery,
and two surface water locations (one each on the Raccoon River and the Des Moines
River).  In general, the groundwater contamination was at its highest levels during initial
operation of the groundwater extraction and treatment system.  The contaminant
concentrations have decreased since operation of the remedial action began in 1987 as
shown on Figure 2-3 in Attachment 2.  However, as shown on Figure 2-3, the TCE air
stripper influent concentration rebounded in 1997 when the two extraction wells (ERW-6
and ERW-7) with the highest TCE concentrations were temporarily shut down for
repairs.  After these wells were repaired and restarted, the TCE influent concentration
remained above pre-1997 levels.  The TCE influent concentrations are again declining,
but have not returned to the pre-1997 levels.  The groundwater extraction and treatment
system continues to capture the TCE and 1,2-DCE contaminated groundwater plume as
shown on Figures 2-12 and 2-13 (provided in Attachment 2) from the Performance
Evaluation Report No. 14 for the period from January 1999 through December 1999. 
Since beginning operation in 1987, groundwater monitoring has shown that the
groundwater extraction and treatment system has reduced the size of plume, pulling the
western boundary of the plume east, away from the Des Moines Water Works gallery. 
Based on a comparison of the OU 1 groundwater plume data from 1996 through 1999,
the groundwater extraction continues to provide sufficient capture of the plume to
prevent it from migrating toward the Des Moines Water Works gallery.

The results of the surface water monitoring indicate that the surface water quality
criteria set in the ROD are being met.  Table 6-1 presents a summary of the surface water
quality criteria from the OU 1 ROD and the surface water results from the February 1999
sampling event.

6.4.2  Operable Unit 3 Groundwater Monitoring
The State of Iowa has been monitoring the groundwater quality of eight wells in OU

3 since April 1996; however, groundwater monitoring of OU 3 has been ongoing since
July 1989.  Table 2 in Attachment 6 presents a summary of the PCE, TCE, and 1,2-DCE
data from the OU 3 groundwater monitoring wells.  No discernable trends have been
identified in the VOC contamination on the OU 3 groundwater plume.  The Technical
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Table 6-1
Surface Water Monitoring Results

Contaminant Raccoon River Des Moines River

Feb. 1999
Analytical

Results (ug/L)

Surface Water
Quality

Criteria (ug/L)

Feb. 1999
Analytical

Results (ug/L)

Surface Water
Quality

Criteria (ug/L)

Trichloroethene 2 80.7 ND 5.0

trans-1,2-
Dichloroethene

0.7 135,000 ND 70.0

1,1,-Dichloroethene ND 1.85 ND 7.0

Vinyl chloride ND 43.5 ND 1.0

Chloroform ND 15.7 ND 100

1,2-Dichloroethane ND 243 ND 5.0

1,1,1-Trichloroethane ND 52,800 ND 200

Tetrachloroethene ND 8.85 ND 0.68

ND - Not detected
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Progress Report on Groundwater Monitoring conducted April 28, 2000, and July 26,
2001, concluded that there is no evidence of contamination from the North Plume (the
OU 3 groundwater contamination) migrating to the south/southwest towards the Des
Moines Water Works’ gallery system.

6.4.3  Operable Units 2 and 4 Data
Wipe samples were collected from the buildings in 1999.  However, results of the

wipe samples were not available at the time of the five-year review.  Based on a review
of the annual inspection reports and the results of the site inspection, the building remedy
appears to be functioning as designed and continues to be protective.  In addition, at the
time of the site inspection, only Buildings 4 and 5 were in active use.  The remaining
buildings were empty except for some miscellaneous materials being stored in the
Maintenance Building.

As part of the five-year review site inspection, one composite soil sample was
collected from the South Pond overflow area. The pesticide concentrations in the
composite soil sample are below the cleanup levels set in the OU 2/4 ROD and as listed
in Table 6-2.

6.5  Site Inspection
A site inspection was conducted on October 21 and 22, 2002, by the BVSPC Site

Manager and Project Engineer.  The site inspection was also attended by Mary Peterson
and Glenn Curtis with the  USEPA and Gazi George with Titan Wheel.  The purpose of
the site inspection was to assess the protectiveness of the remedies.  The status of the
O&M activities including the condition of the groundwater treatment and extraction
system, the building encapsulation, asphalt cap, and South Pond  were inspected.  In
addition, a sediment sample was collected for pesticide analysis from the South Pond
overflow area.  Results of the sampling effort are discussed in Section 6.4.3.  

A title search was conducted of the Dico property and the two properties adjacent to
the east of the Dico property.  The results of the title searches are included in Attachment
3.  In addition, a survey will be conducted to locate the following items:

• Dico property boundaries.
• Asphalt cap boundaries.
• South Pond boundaries.
• Layout of the buildings on the Dico property.
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Table 6-2
South Pond Overflow Soil Sample Results

Compound Concentration (mg/kg) Cleanup Level (mg/kg)*

Aldrin 0.069 1.5 **

Dieldrin 0.60 1.5 **

Chlordane 3.7 18

Notes:
* Cleanup levels were set in the OU 2/4 ROD dated December 13, 1996.
** The cleanup levels for aldrin/dieldrin are combined.  The sum of the aldrin and

dieldrin concentrations must be below 1.5 mg/kg.
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• Location of the air stripping tower.
• Elevations and locations of the OU 1 groundwater monitoring wells.
The results of the survey will be included as an addendum to this document when the

results become available.
A trip memorandum detailing the activities conducted during the site inspection is

included in Attachment 7.  The following general observations were noted during the site
inspection:

• Overall, the maintenance on the asphalt cap appeared to be ongoing and
adequate.  Specific areas that need to be addressed include repair of cracks in
the concrete truck pads (which a site representative stated were not maintained);
the area west of Building 3 behind the stored empty pallets which had several
subsidences, holes in the cap, and a large area of standing water; and
maintenance of the edge of the cap near the South Pond to correct the
encroachment of weeds.  Other, more minor areas that need attention are
detailed in the field log book entries.

• Overall, the groundwater extraction system appears to be adequately maintained. 
However, no as-built drawings or O&M manual at Titan’s disposal.  Mr. Curtis,
USEPA, indicated that USEPA will provide Titan International with a copy of
the O&M manual from USEPA files.  It is recommended that the O&M manual
be updated to include the NALCO feed system which has been added to the
treatment train since the original construction to combat air stripper tower
fouling issues.

• Overall, the buildings maintenance appears to be ongoing and adequate. 
Evidence of ongoing maintenance including past reapplying of floor and wall
coatings and re-taping of the ceiling insulation was apparent throughout the
buildings.  Specific areas that need to be addressed include cracks in the
concrete floors that have not been coated or filled as part of the coating
maintenance and the offices on the east end of the Maintenance Building do not
appear to have been maintained for some time and need to be repaired.  In
addition, the monthly inspections required by the O&M manual have not been
conducted.  These inspections need to be conducted, especially in buildings that
are in use such as Buildings 4 and 5 are currently.  Other, more minor areas that
need attention are detailed in the field log book entries.
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• Three wells (two unidentified and P-6) were uncapped and unlocked.  One of
the unidentified wells had been run over and damaged.  These wells need to be
fixed, capped, and locked.  All wells onsite should be identified.

6.6  Interviews
Interviews were conducted with various parties connected to the site.  Mr. Gazi

George with Titan International expressed concerns about the damaged wells and wells
lost during the 1993 flood.  Mr. George wants to close unused and damaged wells.  Mr.
Don Brown and Mr. Dan Buttars, both with Titan, were interviewed during the site
inspection.  Mr. Buttars, who has been operating the groundwater extraction and
treatment system for approximately 2 months indicated that he did not have an O&M
manual for the system available.  Mr. Buttars had some questions about how the system
operates.
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7.0  Technical Assessment

7.1  Question A: Is the remedy functioning as intended by the
decision documents?

Review of documents, ARARs, risk assumptions, and results of the site inspection
indicates that the remedies for the site (OU 1, OU 2, OU 3, and OU 4) are functioning as
intended by the RODs.  The groundwater extraction and treatment system for OU 1 has
prevented VOCs from entering the Des Moines Water Works gallery infiltration system
and has met its discharge permit limits.  The capping of the soils and building
remediation (OU 2 and OU 4) have prevented exposure to contaminants in the soils and
within the buildings.  The OU 3 groundwater monitoring continues to ensure that the
North Plume (the OU 3 groundwater contamination) is not flowing towards the Des
Moines Water Works gallery infiltration system.

O&M of the groundwater extraction system has, on the whole, been effective. 
Weekly monitoring of the air stripper influent and effluent have quickly identified any
problems with the mechanical system and they have been quickly repaired.  There are no
indications of any specific difficulties with the OU 1 remedy.

O&M of the cap and buildings has, on the whole, been effective.  A few areas of the
cap have shown evidence of cracking and subsidence, but maintenance to these areas
(except one) have corrected the problems.  Some areas of the buildings have shown wear
and tear to the epoxy coatings and the need for repair and upkeep of the insulation. 
Repairs to the epoxy coatings and insulation have been made by Dico as required,
although more thorough repairs should be made.  There are no indications of any specific
difficulties with the OU 2 and OU 4 remedies.  Analytical results of the sample collected
from the South Pond overflow area indicate that the South Pond remedy continues to be
protective and function as designed.

O&M of the OU 3 groundwater monitoring network has been sufficient.  There are
no indications of any specific difficulties with the OU 3 remedy.

7.2  Question B: Are the exposure assumptions, toxicity data,
cleanup levels, and remedial action objectives (RAOs) used at
the time of remedy selection still valid?

There have been no changes in the physical conditions of the site that would affect
the protectiveness of the remedies.  However, future construction of a new roadway
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across the northern portion of the Dico property may affect the groundwater extraction
system and the asphalt cap.  Close coordination with the City of Des Moines and the
Iowa Department of Transportation is needed to ensure that the integrity of the cap and
the extraction system wells are maintained as they relate to the roadway construction.  It
appears that monitoring wells on the northern portion of the property may be impacted by
construction of the roadway.  If necessary to adequately monitor the extraction system,
these monitoring wells should be replaced after construction of the roadway is complete.

The soil and building ARARs have been met and the remedy remains protective of
the industrial uses at the site.  The groundwater ARARs, including the Safe Drinking
Water Act (SWDA) which specifies the MCLs, still need to be met.  Some changes in the
MCLs have occurred since the OU 1 ROD and are highlighted in Attachment 5.  Table
7-1 summarizes the changes in the numerical standards associated with the groundwater
contamination at the site. By preventing the VOC contamination from entering the Des
Moines Water Works infiltration gallery, the OU 1 and OU 3 remedies remain protective. 
1,2-DCE, PCE, and vinyl chloride have been detected at OU 1 above the new MCLs. 
PCE has been detected at OU 3 above the MCL.

7.3  Question C: Has any other information come to light that
could call into question the protectiveness of the remedy?

No new ecological targets have been identified at the site.  No weather-related
events, such as flooding, has occurred within the last 5 years that would effect the
protectiveness of the remedies.  There is no other information that calls into question the
protectiveness of the remedies.

7.4  Technical Assessment Summary
According to the data reviewed, the site inspection, and the interviews, the remedies

are functioning as intended by the ROD.  There have been no changes in the physical
conditions of the site that would affect the protectiveness of the remedies.  However, the
future construction of a roadway across the northern portion of the site needs to be
carefully monitored and coordinated to ensure that the integrity of the cap and
groundwater extraction system are maintained.
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Table 7-1
Changes in Groundwater Chemical-Specific Numeric Standards

Contaminant Maximum Detected
(ug/L)

Standard
(ug/L)

Citation

Chloroform OU 1 1 ND Previou
s

100 MCL. SDWA 3

OU 3 2 NA New 80 MCL. SDWA, 1995

1,2-DCE OU 1 1 120 Previou
s

None MCL. SDWA 3

OU 3 2 28 New 100 MCL. SDWA, 1995

1,2-Dichloropropane OU 1 1 ND Previou
s

None MCL. SDWA 3

OU 3 2 NA New 5 MCL. SDWA, 1995

PCE OU 1 1 7 Previou
s

None MCL. SDWA 3

OU 3 2 170 New 5 MCL. SDWA, 1995

Vinyl Chloride OU 1 1 4 Previou
s

1 MCL. SDWA 3

OU 3 2 ND New 2 MCL. SDWA, 1995

Notes:
1 Maximum value detected during October 1999 groundwater monitoring effort.
2 Maximum value detected during the July 2001 groundwater monitoring effort.
3 Value from the OU 1 ROD dated July 21, 1986.
ND Not detected.
NA Not applicable
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8.0  Issues

Table 8-1 summarizes the major issues identified during the five-year review that
effect the protectiveness of the remedies.
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Table 8-1
Issues Identified During the Five-Year Review

Issue Currently
Affects

Protectiveness
(Y/N)

Affects Future
Protectiveness (Y/N)

Evidence of cracks and subsidences in no-traffic areas
of asphalt cap and weed encroachment along southern
edge near South Pond.

N, repaired N, if kept repaired

Evidence of lack of cap maintenance behind pallet
storage area west of Building 2 including large
subsidences, holes (with soil underneath visible), and
areas of standing water.

N N, if repaired and kept
maintained

Evidence of coating peeling and need to repair
insulation within the buildings.

N, repaired N, if kept in good
repair

Building monthly inspections and wipe sampling not
being performed.

N N, depending on use
of buildings

Lack of updated O&M manual for groundwater
extraction system.

N Y

Mechanical failures of groundwater extraction system
mechanical equipment.

N, repaired N, if repairs are made
in a timely manner

Annual Performance Report for year 2001 has not been
submitted.

N Y, if performance
problems not reported

in a timely manner
Existing documentation does not identify an exit
strategy for any of the operable units.

N N

Future construction of roadway across northern portion
of site impacting monitoring wells.

N N

Weekly NPDES monitoring of the groundwater
treatment system could be reduced, unless the system
is changed.

N N

Based on rebound of the groundwater extraction
system influent concentrations seen when ERW-6 and
ERW-7 were shut down and restarted, pulsed pumping
of the extraction wells should be considered to enhance
the mass removal.

N N

Low pumping rates. N Y, if the low pumping
rates do not provide

sufficient plume
capture



Issue Currently
Affects

Protectiveness
(Y/N)

Affects Future
Protectiveness (Y/N)
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Deed restrictions as called for in the ROD have not
been placed on the Dico property.

N Y, if site use changes
to non-industrial
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9.0  Recommendations and Follow-Up Actions

Table 9-1 identifies the recommendations and follow-up actions identified during the
five-year review.



Des Moines TCE Site 46910.846-01
Third Five-Year Review Report 12/31/20029-2

Table 9-1
Recommendations and Follow-up Issues

Issue Recommendations /
Follow-up Actions

Party
Responsible

Oversight
Agency

Milestone
Date

 Affects
Protectiveness?

(Y/N)

Current Future

Evidence of cracks,
subsidences, and weed
encroachment in  asphalt
cap.

Repair crack and
subsidences in
timely manner. 
Remedy weed
encroachment.

PRP USEPA 06/30/2003 N N, as
long as
O&M
is done

Evidence of lack of cap
maintenance west of
Building 2.

Repair cap and
keep maintained.

PRP USEPA 06/30/2003 N N, as
long as
O&M
is done

Evidence of coating
peeling and need to
repair insulation within
the buildings.

Repair coatings and
insulation in a
timely manner.

PRP USEPA 06/30/2003 N N, as
long as
O&M
is done

Building monthly
inspections not being
performed.

Institute monthly
inspections and
repair schedule,
especially in
buildings that are in
use.

PRP USEPA Ongoing N N,
depend

s on
use of
buildin

gs

Lack of updated O&M
manual for groundwater
extraction system.

Locate and update
treatment system
O&M manual.

PRP USEPA 06/30/2003 N Y

Mechanical failures of
groundwater extraction
system mechanical
equipment.

Continue routine
maintenance.

PRP USEPA Ongoing N N, as
long as
failures

are
fixed

Annual Performance
Report for 2001 not
submitted.

Compel Dico to
submit annual
report for 2001.

PRP USEPA 3/30/03 N Y,if
proble
ms not
reporte

d



Table 9-1 (Continued)
Recommendations and Follow-up Issues

Issue Recommendations /
Follow-up Actions

Party
Responsible

Oversight
Agency

Milestone
Date

 Affects
Protectiveness?

(Y/N)

Current Future
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Existing documentation
does not identify an exit
strategy for any of the
operable units.

Develop exit
strategy for site
remedies.

USEPA before next
review

N N

Future construction of
roadway across northern
portion of site impacting
monitoring wells.

Study need for
replacement of
impacted
monitoring wells.

PRP USEPA 09/30/2003 N N

Weekly monitoring of
the groundwater
treatment system could
be reduced, unless the
system is changed.

Review NPDES
monitoring
requirements and
determine if less
frequent
monitoring is
acceptable.

PRP USEPA 09/30/2003 N N

Based on rebound of the
groundwater extraction
system influent
concentrations seen
when ERW-6 and
ERW-7 were shut down
and restarted, pulsed
pumping of the
extraction wells should
be considered to enhance
mass removal.

Model and propose
modifications to
system.

PRP USEPA 09/30/2003 N N

Low groundwater
pumping rates.

Model groundwater
extraction system,
rehabilitate wells to
return higher
pumping rates.

PRP USEPA 09/30/2003 N Y



Table 9-1 (Continued)
Recommendations and Follow-up Issues

Issue Recommendations /
Follow-up Actions

Party
Responsible

Oversight
Agency

Milestone
Date

 Affects
Protectiveness?

(Y/N)

Current Future
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Deed restrictions as
called for in the ROD
have not been placed on
the Dico property.

Strengthen land use
restrictions through
negotiations with
the property owners
and the City of Des
Moines

USEPA/
PRP

USEPA 09/30/2003 N Y
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10.0  Protectiveness Statements

10.1  Operable Unit 1
The remedy at OU 1, groundwater extraction and treatment, is expected to be protective

of human health and the environment as currently operated.  Exposure pathways that could
result in unacceptable risks are being controlled.  The RAOs identified in the ROD are being
achieved.  Specifically, the groundwater extraction and treatment system is successfully
controlling migration of the plume and providing necessary protection of the public water
supply.  Continued operation and maintenance of the groundwater extraction and treatment
system and continued groundwater monitoring is necessary to ensure that the remedy
continues to provide long-term protection.

10.2  Operable Units 2 and 4
The remedies at OU 2 and OU 4, building encapsulation and soil capping, are protective

for industrial uses of the buildings and properties.  However, in order for the remedies to be
protective in the long term, the O&M Plan should continue to be implemented and the 
institutional controls should be implemented.  Analytical results of the sediment sample from
the South Pond overflow indicate that the sediments are below cleanup levels.      

10.3  Operable Unit 3
The no action alternative with groundwater monitoring for OU 3 is protective of human

health and environment.  The remedy continues to meet the RAOs identified in the ROD. 
Monitoring data indicates that the contaminant levels in the OU 3 groundwater have
remained steady and are not migrating towards the Des Moines Water Works gallery. 
Therefore, OU 3 continues to be protective.  Because existing documents do not provide
criteria for determining when groundwater monitoring may be discontinued, the necessary
conclusion for this review is that groundwater monitoring should be continued.  However, it
is recommended that during the next review period, EPA develop the criteria necessary to
support a decision regarding the need for continued monitoring.

10.4 Overall Protectiveness
Because the remedial actions at all the OUs are protective, the site is protective of

human health and the environment.
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11.0  Next Review

The next five-year review for the Des Moines TCE site is required by December 2007,
5 years from the date of this review.




















































































































































































































































































































































































































































































































































































































































































































